Study design: PRISMA guided systematic review. Objectives: To summarize and characterize the literature pertaining to the nature of and factors associated with caregiving services provided to individuals with spinal cord injury (SCI) and identify areas for interventional research to address the needs of care recipients. Data Sources: PUBMED/Medline, CINAHL, PsycINFO, EMBASE, Social Services Abstracts and Social Work Abstracts databases. Methods: Qualitative and quantitative peer-reviewed publications that were written in English were included if they described the nature of caregiving services in SCI, factors influencing the use of and access to caregiving services or described interventions to address caregiving needs of individuals with SCI. Results: Sixteen papers were selected. The level of evidence for included studies ranged from 2 (highest) to 5 (lowest). Eleven studies described the nature of caregiving services, demographics of caregivers and recipients and factors associated with requiring care. Five studies described caregiving interventions. Conclusion: Caregiving services in SCI are predominantly provided by informal caregivers who are female. Quality of care from informal caregivers matches or exceeds quality of formal care. Total hours of care are dependent on the injury level and severity and care needs of the individual. Caregiver training is an important theme and has positive preliminary results on the quality of care provided. Intervention-based research is limited; further research to increase independence in activities of daily living and instrumental activities of daily living would reduce the need for caregiving hours.
INTRODUCTION
Access to advances in medical technology in the developed world has increased survival rates for those sustaining a spinal cord injury (SCI), 1 and many individuals are living longer with the effects of the condition. 2 Functional impairments due to SCI are highly variable and may impact a person's capacity to engage in activities of daily living (ADL) and social participation. Individuals with higher levels of injury may require complete assistance with ADLs, which has the potential to impact social participation, whereas those with lower or incomplete injuries may experience more independence in all areas. 3 Regardless of the impairment, these individuals often experience some reliance on caregivers for day-to-day needs.
Caregiving services can be defined broadly as home-based supports (paid or unpaid) that assist individuals to perform basic and instrumental ADLs (BADLs and IADLs-including personal care, household management and financial management), which they would not otherwise be able to perform independently. 4, 5 This care, typically provided on a part-time basis, often reduces the costs associated with institutional or formal care. 6 Through ongoing assistance with BADLs and IADLs for individuals with SCI, caregivers can improve access to the community and increase social participation, including employment and adapted sports and recreation opportunities. 2 Paid caregiving services may come at a high financial cost to either the individual or the funding agency involved. 7 However, research suggests that the majority of caregiving services for individuals with disabilities are provided by unpaid, informal caregivers, largely comprising family members and spouses. 8, 9 Understanding the roles of these caregivers, particularly in providing high-quality services, is important to ensuring that individuals with SCI remain as healthy and independent as possible as they go through life. 10, 11 In Canada, caregiving is estimated to cost between $12 000 and $51 000 annually, depending on the type of injury, 7 whereas the annual mean cost of care in the USA has been estimated at $79 759. 12 Therefore, understanding and addressing care provided is crucial when considering allocation of healthcare and social support funding and underscores the importance of promoting increased independence for those utilizing caregiving services.
The research evidence in this area to date has focused on those factors that precipitate a need for caregiving and the costs associated with care. This has predominantly been addressed in North American and European contexts; however, there has been no attempt to synthesize this information. In 2004, a review on the state of personal attendant services was published that focused on paid services to individuals with disabilities; however, it was not completed systematically and did not address those factors that are unique to individuals with SCI. 13 To our knowledge, there has been no previous systematic review that has focused on the issues related to paid and unpaid caregiving specific to SCI, which therefore represents a gap in the research knowledge.
Pooling this knowledge in the form of a review can help us understand factors associated with successes and challenges in formal and informal caregiving, so they may be better addressed in clinical practice and offer insight into the gaps in the research to date. Such information can provide guidance for future research directions and lead to the development of interventions to improve the quality and consistency of caregiving services. This paper systematically reviews interventional and descriptive research to summarize the scientific literature related to the nature of caregiving services provided to individuals with SCI, identify gaps and limitations in the research knowledge and identify areas for future interventional research to address needs of care recipients.
MATERIALS AND METHODS
A multiple author review of literature was completed from January 1980 to December 2015. Keywords were generated from the literature and are displayed in Table 1 . According to PRISMA guidelines, titles and abstracts generated through systematic search of CINAHL, Pubmed/Medline, EMBASE, PSYCINFO, Social Services Abstracts and Social Work Abstracts were reviewed for inclusion by a research assistant and one author (ES). Following abstract review, we completed a full-text review (by ES and NB) of all studies that met the inclusion criteria set a priori. We included quantitative and qualitative peerreviewed studies written in English, which had a study population comprising at least 50% adults (over the age of 18 years), and described the nature of caregiving services in SCI, factors influencing the use of and access to caregiving services or described interventions to address caregiving needs of individuals with SCI. We included both qualitative and quantitative data to provide a richer investigation of the literature and to contribute to a broader understanding of the experiences of individuals with SCI receiving care. We excluded studies that specifically addressed the experiences of caregivers, and factors contributing to caregiver burden, as this is a distinct area of study that merits a separate review. Reference lists of included studies were reviewed by one author (ES) for any relevant articles not included in the database search, which were included if they met the criteria.
Data from included studies were extracted by a research assistant and one author (ES) according to a data-extraction matrix informed by the SCIRE research project. These individuals also rated the level of evidence (LOE) according to a simplified version of criteria by Sackett et al.; 14 these were verified by a second author (NB). The simplified criteria by Sackett et al. 14 are described by the SCIRE project and represent five levels of evidence (reduced from ten) based on the study research design, from randomized controlled trials (Level 1) to observational data (Level 5). 15 Analyses of extracted data were primarily descriptive and compared results between studies that were similar within this review.
RESULTS
A total of 2004 articles were identified following removal of duplicates. Of those, sixteen were selected for inclusion in this review, including five experimental studies and eleven descriptive (non-intervention) studies. See Figure 1 (PRISMA Diagram) for reasons for exclusion. The LOE for included studies ranged from 2 (highest) to 5 (lowest). Data were extracted according to SCIRE guidelines 15 and are presented by the study with associated levels of evidence in Tables 2 and 3 .
Level of evidence
The LOE for included studies ranged from 2 to 5, with 13 studies graded as level 5 studies, indicating a low-quality overall. The study with the highest LOE was a prospective (non-randomized) controlled trial.
Results from descriptive studies Eleven studies described the nature of caregiving services, demographics of care recipients and caregivers and factors associated with requiring care. Table 2 lists descriptive studies that were included. Of these studies, one reported the results of research with caregivers themselves, 9 nine reported research with individuals with SCI 8, [16] [17] [18] [19] [20] [21] [22] [23] and one reported results of research with both caregivers and individuals with SCI. 24 The study that reported research with caregivers only was specific to informal caregiving.
The majority of caregivers were noted to be informal care providers. 8, 16 Of those studies including individuals with SCI who used both paid and unpaid caregiving, 37 19 and 95% 20 of all caregivers were unpaid and/or informal. Veterans reported the lowest usage of informal caregivers (one-third). 19 In those studies that provided information on the amount of care provided, mean care hours per day ranged from 2.3 23 to 11.6, 19 with individual reports ranging from as low as 1 h per day to as high as 24 h per day. 20 Informal caregivers included spouses, parents, siblings, children, friends and others. 9, 19, 20, 24 Across those studies that reported, caregivers were predominantly female. 9, 19, 24, 25 One study investigated factors that influence caregiver turnover and the impact of the turnover on people with SCI, noting that higher turnover was associated with fewer relatives or friends providing care. 18 Overall quality of care did not appear to decline when working with informal caregivers. 20 However, training for these individuals was limited to the time period following initial patient rehabilitation, during inpatient care or by the clients themselves. 20 A separate study identified a need for education regarding secondary health conditions. 24 Three studies reported predictors of amount of care received. Higher number of caregiving hours were associated with higher self-reported disability status, 21 level of neurological impairment, 8 Functional independence measure (FIM) scores and lower capacity for IADL performance. 8, 23 Results from experimental studies Five studies described interventions specific to caregiving (Table 3 ). All studies were conducted with people with SCI. One also included data collected from caregivers. Three studies investigated the impact of caregiver training on the provision of services, specifically the impact of training on knowledge of caregivers, and the relationship with their patients, 25 training individuals with a variety of disabilities to work as personal care attendants, 26 and the impact of health maintenance education on the provision of care. 27 Following training, caregivers had significantly greater knowledge about secondary health conditions, prevention of respiratory complications, spasticity, and autonomic dysreflexia, the effects of aging, and community services. 25, 27 Although a third study investigated a program training individuals with mental health issues, acquired brain injury, mental retardation, seizures and those going through drug and alcohol rehabilitation to work as personal care assistants, 26 only one of eight study participants continued to receive care from his or her trained assistant at follow-up. 26 One study reported the results of life care planning on the percentage of paid and unpaid care. 28 Life Care Planning (LCP) is a process to create a document that establishes a plan for individuals with disabilities to meet their current and future needs and costs. 29 This study found that planning increased hours of paid care and decreased percentage of unpaid hours. 28 One additional study reported that individuals in self-managed care had significantly higher income, and employment, in addition to more hours of paid care, higher satisfaction with care and higher reported levels of health. 30 
DISCUSSION
The purpose of this review is to summarize and characterize the nature of caregiving services provided to individuals with SCI, to provide foundational knowledge of the factors associated with need for caregiving services and describe associated intervention programs.
Description of caregivers
Family and friends made up the majority of caregivers, 8, 16 which is consistent with previously published estimates that only 13.4% of adults receiving help with ADLs or IADLs in the United States were receiving care from paid caregivers. 31 This differed for veterans, for whom only one-third reported care received primarily from informal carers, 19 which may be attributable to additional funding received through veterans pension programs.
A previous study found that sex may influence paid caregiving service use; males tend to rely on family members, whereas females are more likely to pay for services from an outside agency. 32 This helps situate the data found in this review. As the primary caregivers are most often spouses, and the 80% of individuals with SCI are male, 33 it is not surprising that the majority of informal carers reported in the included studies are female. 9, 19, 24, 25 Estimates of the amount of informal care vary, with some reports ranging as low as 1 h per day and as high as 24 h of ongoing support. 20 With the overwhelming reliance on family support, particularly spouses, it may be difficult to get a true understanding of the hours of care provided, given that care is likely provided on an ongoing basis. Caregivers also perform a range of duties and roles including support for ADLs, nursing care, prevention of secondary health conditions, housekeeping, emotional care and practical care (errands). 9, 16, 17, 22 The range of duties and roles identified in these studies may help explain the range in amount of informal care. Although some studies may have had clear operational definitions of what constituted care, these varied widely across studies. In this study, we defined caregiving services broadly as home-based supports (paid or unpaid) that assist individuals to perform basic and instrumental ADLs, which they would not otherwise be able to perform independently. 4, 5 However, this definition may not reflect the complexities of caregiving relationships. To develop a more complete analysis of the needs associated with caregiving in SCI, in addition to the costs and challenges associated, it would be helpful to have an established definition of the caregiving concept that could be used across contexts.
Factors associated with caregiving need
A number of studies specifically addressed factors associated with the need for caregiving, finding lower FIM and higher self-reported disability scores to be associated with higher number of hours of care provided. 8, 21, 23 It is not surprising that individuals who have lower functional independence (FIM scores) are in need of more assistance for daily activities. Similarly, those who had more years post injury (that is, longer time since injury) also required less care, 8 suggesting that those who are more experienced in managing their own conditions may have developed independence over time. None of the studies addressed the factors that influenced the decision to obtain or increase caregiving services, nor the impact of the place of residence on caregiving needs and decisions, representing gaps in the research literature. Investigation into these factors may provide more robust understanding of those factors that may be mitigated prior to the need for caregiving services. This additional knowledge could also contribute to higher quality interventional studies that could investigate the impact of addressing potentially modifiable factors such as functional independence, on the quantity of care provided. For example, a randomized controlled trial could compare those who receive tailored rehabilitation services in the community designed to improve functional independence with those who do not, to determine whether care needs could be reduced through direct service provision.
Challenges associated with informal care
According to Berry et al., 20 the quality of care received from informal caregivers appears to match or exceed that received from more formalized carers, when considering quantity, quality and dependability of care received. In a study comparing satisfaction with care to high or low carer turnover rates, groups were equally satisfied with the skill level of their caregivers, but the high turnover group (involving more formal care providers) was less satisfied with the quality of care. 18 This suggests that the quality of care provided by informal caregivers, who made up the majority of the low turnover group, is perceived as equal to or better than that received by formal caregivers. 18 Despite this finding, there are no studies that compare the care received between formal and informal care directly, according to established metrics for quality, caregiver skill and related health outcomes. Additional research could investigate those variables and interventions that could enhance the care provided, by both formal and informal caregivers.
Individuals also reported that the high turnover of formal caregivers restricted daily life more than low turnover 18 and also reported a higher quality of life with family and friends as caregivers. 18 These differences may be a reflection on the amount of time provided by informal caregivers or the intimate knowledge of the individuals' needs due to family or friend relationships. There may be factors that impact both turnover and perceived quality of care. For example, informal caregivers may be unable to make choices regarding working conditions, due to the nature of their relationship with the care recipient. Formal caregivers are less likely to provide care 'above and beyond' what is contracted, which may influence the perception of the care received and may also have a role in high turnover rates. There is an opportunity for research that investigates both the impact of high turnover and also the factors contributing to this phenomenon, which could address any potential consequences.
Despite a relatively high level of perceived quality of care, Manns and May 24 identified a number of associated concerns including the need for increased education, particularly regarding secondary health conditions. Schopp et al. 25 (discussed below) report on a personal assistant service training program that targets this concern specifically. 25 This is an area where further research and clinical work would be warranted.
The longevity of caregiving relationships in informal care arrangements was evident as 25% of veterans felt that their caregiver would continue to provide the same amount of care in 5 years; 19 however, 54% did not have anyone other than their primary caregiver who would be willing or able to provide care if the primary caregiver became unable to provide the service. 19 This is likely true for the majority of individuals receiving care from informal networks and represents a substantial social liability, particularly when one considers the potential impact of caregiver burden and burnout. This phenomenon has been described in a number of studies in the SCI literature; 34-36 however, has not been synthesized, and is an area that would benefit from future attention.
Interventions on caregiving
The quality of the intervention studies was generally low, with no randomized controlled trials comparing interventions to one another. Given the high costs and potential burden associated with caregiving services, this represents a gap in the literature that should be addressed. The development of high-quality interventional studies that aim to improve the quality of care received, the health outcomes of individuals with spinal cord injuries and the costs associated with care provision would provide substantial benefit to the field of SCI rehabilitation.
Berry et al. 20 reported on the training received by informal caregivers; the majority were trained while the family member or friend was undergoing initial inpatient rehabilitation, with training by the client themselves, nurses or Occupational Therapists or others involved in their inpatient care. Such training is by nature limited in scope and does not reflect the changing needs of clients over time. A study on the effects of aging in SCI suggests that increases in fatigue and decreased activity are significantly associated with age-those who live longer with SCI experience increases in symptoms and illness and greater threats to health. 37 This contrasts with the study discussed above, which indicated that individuals who were further post injury required fewer hours of care. 8 However, it is important to note the mean age in this study was 36.7 years; hence, this may not reflect the realities of aging into the senior years with an SCI. To date there has not been substantial attention paid to the issues inherent in aging with SCI, and a further exploration of this issue may provide additional context, which informs caregiving needs in the future. It is likely that we may expect an increase in care demands over time, necessitating more advanced care, for which informal caregivers are not prepared and would contribute to increased caregiver burden. In the literature pertaining to caregiving following stroke, caregiver training was found to lessen the impact of age and severity of illness on caregiver burden and quality of life, underscoring the importance of these programs for informal caregivers. 38 Future work may focus on the experience of caregiver burden and interventions that alleviate the impact of caring on caregivers of individuals with SCI.
An intervention specifically investigating life care planning may be one avenue through which individuals can exert more control over their care arrangements. Following completion of LCP, the number of unpaid caregiving hours decreased and paid hours increased. 28 The increase in hours of paid care was seen most markedly in the amount of private hire paid care (from 14.71% before LCP to 46.88% after), whereas there was virtually no difference in paid agency care. All gains in private care were taken directly from unpaid, informal care. 28 On the basis of this study, LCP could be an effective intervention to reduce reliance on informal caregivers. However, it is important to consider the impact this might have on quality of care. As identified above, reducing the number of unpaid hours in favor of paid care may influence the quality of care received.
Two interventional studies did address issues of training for formal caregivers. Both personal assistant services training 25 and a health maintenance education program 27 offered benefits in terms of knowledge of, prevention, and treatment of secondary health conditions, and access to resources. A large randomized controlled trial on caregiver training demonstrated the ability to reduce costs associated with caring, reduce caregiver burden, anxiety and depression, and improve patients' quality of life. 39, 40 Although it is possible that additional caregiver training for clients with SCI may improve client outcomes and reduce caregiver burden, these ideas are not yet supported in the literature. The relative lack of research in this area in SCI highlights a gap in our knowledge, which should be addressed.
LIMITATIONS
This review was limited by the relative lack of high-quality interventional data available specific to caregiving services in SCI. Levels of evidence varied widely; all descriptive studies were classified as Level 5 evidence, four interventional studies met the criteria for level 4 evidence, and one met the criteria for level 2 evidence. Of the sixteen included studies, only five reported results of intervention, whereas the rest were descriptive (including both qualitative and quantitative methodologies). Studies included for review represent a time span of 20 years . Therefore, all studies may not be representative of the current landscape of caregiving in SCI. In addition, there was substantial heterogeneity in the published literature. As a result, this is a review of caregiving in SCI as it has been studied to date and provides direction for future research, rather than providing specific conclusions on which clinical recommendations may be made. In addition, only English language studies were included, which may introduce bias by not identifying the results of studies conducted or published in other languages.
Future directions
We have identified a number of areas for future research in the discussion; however, there are two that we found repeated often and bear additional attention. As the majority of caregivers are informal in nature, interventions including education may improve the skills and capacities of informal carers. These interventions may be well placed in the inpatient care setting or at home upon discharge from inpatient rehabilitation. Given the longevity of informal caregiving relationships, interventions investigating the role of ongoing training for informal caregivers may also help reduce cost, improve day-to-day function and quality of life of clients and reduce overall caregiver burden as needs change over the life span.
There is a substantial body of literature on the impact of caregiving on the caregiver, which we did not include in this study. This is an area that would warrant future research, particularly given the findings that the majority of caregivers are informal in nature. Many individuals may not have alternate means of care available to them should they no longer be able to provide care. We have also identified a gap in the research understanding specific to the impact of aging in SCI. This could have an additional impact on caregiving needs and the nature of caregiving services, as family caregivers will experience additional burden as both they and their care recipients age.
CONCLUSION
Caregiving services for individuals with SCI are predominantly provided by informal caregivers, of whom the majority are female. Total hours of care are dependent on the injury level and severity, and the care needs of the individual. Although intervention-based research is currently limited, and the LOE that does exist is generally quite low, training for caregivers is an important theme and has positive preliminary results on the quality of care provided. Cross-sectional research suggests that higher individual function contributes to increased independence and decreased need for care; however, a research gap remains regarding additional factors that may contribute to care needs. This supports further research investigating ongoing training for caregivers and interventions that may reduce the need for additional care for individuals with SCI. Evidence-based interventions that reduce reliance on caregivers through increased independence, or those that improve or sustain quality of care provided, could enhance the experience of care recipients, address issues of caregiver burden, reduce overall costs associated with SCI and ultimately improve social participation of persons with SCI.
